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Work Order ID 59752 AANA Page 


Thursday, June 10, 2010 1:13:09 PM 


кола S HARINA сое сее QNIN 


Revision ID: 


Hem Name:  Crosstube Turning Detail ІІІ 


Start Date: 6/10/2010 Start Qty: 1.00 ШІ ІІІ Cust Item ID: 
Required Date: 6/17/2010 Req'd Qty: 1.00 И || M Customer: 
Reference: 
| 4 ! ап ТІШІ 

Approvals: Process Plan: Z ра -4- © Tooling: Date: ve Е 

ос: | Date. SPC (YIN): Date: ШШ 
Sequence ID/ Operation Set Up/ Tool ID Tool#. Plan Accept Reject Reject Insp. 
Work Center ID Description Run Hours Code Qty Qty Number Stamp 

Draw Nbr Revision Nbr 
| D212-664-141 Rev D 
100 0.00 { 
MORI SEIKI СМС LATHE LARGE i 

ДШ ГЕ И Of n- o - 2 
Mori Seiki СМС Lathe Large 1-Fill tube with sand & install plugs DT8534 on both ends as per Folio FA113 


2-Turn first side as per Folio FA113 
3-File down transition lines smooth. 


110 ` р ОСІ- Inspect dimensions to dimension sheet 0.00 

| LM RT 
AM И И OM ла өв сис 
Quality Control 

120 ооо . 

[|| | MORI SEIKI СМС LATHE LARGE ^N _ ZA 77 
mum кімің “© ом lo аа а 
Mori Seiki CNC Lathe Large 1-Turn second side as per Folio FA113 i 8. 

Psp. die down transition lines smooth. i ; se 
| | 3-Remove aing ma v | D ST ^ 
7 * " e 
эш E 
А * ` 


Dart Aerospace Ltd 
М/О: WORK ORDER CHANGES 
D 


Approval 
STEP PROCEDURE CHANGE CherEng; Approval 
Prod Mar QC Inspector 


Part No: PAR 4: Fault Category: NCR: Yes Мо DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


E | Corrective Action Section B T 25, 
Description of NC — - —— - Verification | Approval | Approval 
DATE | STEP Section A initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurancevapproved QA\NCRWO RevE 


Work Order ID 59752 
Thursday, June 10, 2010 1:13:09 РМ 


ШІП 


Page 2 


NE 1. чен ПИШИ з= е ЇЇ 
Revision ID: 
Нет Name Crosstube Turing Derai әр ITIN M 
Start Date: 6/10/2010 Start Qty: 1.00 ІШІ Cust Item ID: 
Required Date: 6/17/2010 Req'd Qty: 1.00 TII ІІ Customer: 
Reference: 
Run Sere ГІ 
Approvals: Process Plan: Date: Tooling: Date: 
ос: Date: SPC (Y/N): Date: ШІ II 
Sequence ID/ Operation Set Up/ Tool ID Tool£ Plan Accept Reject Reject Insp. 
Work Center ID Description Run Hours Code Qty Qty Number Stamp 
130 ОСІ- Inspect dimensions to dimension sheet 0.00 
ШШШ - - 
ІІ 22 x Qf го тес сиг) 
Quality Control "i 
140 QCS8- Inspect parts - second check 0.00 
ІШІШІ SW 20/6 B 
QC Memo 0.00 О OG /ж E 
Quality Control 
150 Crosstubes Chemical Conversion 0.00 / = oe ы) М | Ай 
(2-05-47. 
ШІІШ ` 
HandFXtube Memo 0.00 


Hand Finishing Crosstubes 


Dart Aerospace Ltd 
М/О: WORK ORDER CHANGES 
Di 


Approval 
STEP PROCEDURE CHANGE Chief Eng/ | APProval 
Prod Mgr nspector 
Resolution: Disposition: QA: N/C Closed: Date: 


WORK ORDER NON-CONFORMANCE (NCR) 


STEP Description of NC — Corrective Action й -Seeon i - Verification | Approval | Approval 
Section A Initial Action Description Sign & Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


Part No: PAR #: Fault Category: NCR: Yes Мо DQA: Date: 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE T 204 


Work Order П) 59752 
Thursday, June 10, 2010 1:13:09 РМ 


Page 3 


Quality Control 


к... D Accept ШИНИ е = ЦИ 
Revision ID: 4) 
Mem Name Crosstube Turing Detail әр ИЦТ 
Start Date: 6/10/2010 ;Start Qty: 1.00 І! ШІ 
Required Date: 617201048 · Reda Qty: 1.00 ІШІ 
Reference: "E o 
Run Sert ЇЇ 
КЕЗІ Process Plan: Date: Tooling: 
Stop 

ос: Date: SPC (VIN): ШШШ 
Sequence ID/ Opefation’ Set Up/ Tool# Plan Accept Reject Reject Insp. 
Work Center ID Description Run Hours Code Qty Qty Number Stamp 
160 m QC3- Inspect Part Finish 0.00 

Ama > dA Q жа пер. 
“ОС Мето 0.00 | 
^. Quality Control 
^ 

170 0.00 
ШШШ КЕ / 
Packaging Memo 0.00 
Packaging nina Stock in i ШУЫ ја Cre 22 
180 QC21- Final Inspection - Work Order Release 0.00 
ШІШ 
QC Memo 0.00 


Xr 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES 


БА STEP PROCEDURE CHANGE 


Approval | Approval 
Chief Eng / QC! 
Prod Mgr nspector 


Part No: PAR 4: Fault Category: NCR: Yes Мо DQA:  . Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective керо 2 Section B PET 
Description of NC Verification Approval | Approval 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMSQuality Assurance\approved QA\NCRWO RevE 


Picklist Print 
Thursday, June 10, 2010 1:13:23 РМ 


Page 1 


Work Order ID: 59752 
D212-664-101 TRN 
Crosstube Turning Detail 


ІРР Rev:A 08-03-06 newissue DD verified by:ec - 
IPP Rev В 08.04.02 removed Polish EC verified by: DD 


ШИІШІШІ 


Parent Item: 
Parent Item Name: 


Comments: 


HANE 


Start Date: 6/10/2010 
Start Qty: 1.00 


Required Date: 6/17/2010 
Required Qty: 1.00 


Component Item ID/ Replacement Mfg/ Bin Primary Last 
Item Name Item ID Purch Item Location Location 
D6005-128 ed No 
TAA RAI ООН 
Crosstube Material 

Location 

LG 

53593 


Route Unitof Qtyon Qty per Kit Total Qty Date — Status 
Seq ID Measure Hand Otv Issued Issued 
120 Each 16.0000 1 
[ЇЇ зый: шахар, ЛА 
Loc Oty Loc Code 
16 


16 — MM 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES 


Approval 
DATE | STEP PROCEDURE CHANGE By Qty | chietengs | APProval 
Prod Mar nspector 


Part No: PAR #: | Fault Category: МСН: Yes Мо ООА: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Description of NC Corrective Action — Section B Verification | Approval | Approval 
- Section A Anitial Action Description Sign & Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


H: МОҢЫ Бау ГОТИ QA\NCRWO RevE ) 
à as 


DATE өтер 


2 
O 


NOTE: Date Ў initia all entries 


DART AEROSPACE LTD Work Order: | 
Гете сево ао = ет сыы қын 

Description: Crosstube Assembly (205/212/412 High Fwd D212-664-141 
ЕК кеме E ee Oe 

Inspection Dwg: 0212-664-141 Rev: D a ay алое Page 1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
[x] First Article [] Prototype 


Inspection Sheet eae Actual Method of 
Drawing Dimension Dimension Inspection 
ТЕ ЛИКА СРЕ pue НН ЕЕ cree 
2.740 |*0005.0000 | 243 | нағы нақта рса ERE 


| 2304 | +0.005/-0.000 [2.307 | 

| 230 | +0.008/-0.000 |) әс” | 

| 23998 | +0.005/-0.000 12.493 | 

| 2498 | *0005-0000 | 2.505 | 
© 


“10030 |c ода | 


T 


m 
ШІ 


2.599 *0.005-0.000 19.404 | 
2.671 +0.005/-0.000 | 4. pg | 
2.701 +0.005/-0.000 | 2. HE | 


| | 0200 | : m 
| во. 063 +1-0.010 


TY 


Гого | чао |n 252 | 

2740 | +0.008/-0.000 | 9.249 | 7. | | | — —  —] 
[ 234 Гошев еа |^ | | | | 
[ 2: ЖЕН ЕТТТГТІ СЕК Ж/ | БЕНЕН ШЕННЕН ЕНЕҢ 
[2398 | +0.0087-0.000 [2.702 |7 | 


= 

Thá (2% 
ШЕТІ! БЕН ЕСТІСІГТЕНН Veg | 7 1 
[ 2499 | +0.008-0.000 aso |-7 | 
2. E 


P 


[. 26» 90005-0000 | 9/26 — 
[ 2701 [06-600 [5 204 — 
«902 [094 2] 


Меаѕигеа Бу: | od | Audited by: | NS || Prototype Approval: 


(Кеј Date |Chang 777 
05.04.27 | New Issue P/O D412-664-101 

| B [06.03.15 | Tolerance revised for 5.097 per Dwg Rev update 

07.05.28 | Dwg Rev updated KJ/JLM 


| D [10.02.02 | Dimension 126.514 was 126.51 


TT 
ІШ 


H:\FORMS\Quality Assurance\approved QA\FAIB Rev А 


, 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES 


Approval 
DATE | STEP PROCEDURE CHANGE By Qty chet Eng; | Approval 
Prod Mar QC Inspector 


Part No: PAR 4: Fault Category: МСН: Yes Мо ООА: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


STEP Description of NC — Corrective Асцоп - 2100 B - Verification | Approval | Approval 
Section A Initial Action Description Sign & Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


DATE 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QANCRWO RevE 


D212-664-141 CROSSTUBE ASSEMBLY (205/212/412 HIGH FWD) 
D212-664-1418 CROSSTUBE ASSEMBLY (214 HIGH FWD} 
EIER EE TREE ERES] 


D6005-128 CROSSTUBE ) 
D2893-1 SUPPORT 
D3595-063-450 RUBBER CUSHION 


[MS2192028 | CLAMP (OR MS21920-26) 


MAGNOBOND 6398 | ROCKWELL SPECIFICATION RBO-120-023 
- | ADHESIVE (TEXTRON/BELL SPEC. 299-947-100, 
TYPE ІІ, CLASS 2 ADHESIVE 


MATERIAL: MANUFACTURED FROM D6005-128 
FINISHED LENGTH = 126.514+0.020 

FINISH: CHEMICAL CONVERSION COAT PER DART QS! 005 4.1 

PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 

PAINT OUTSIDE PER DART QSI 005 4.2 
TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED 
UNITS: INCHES UNLESS OTHERWISE NOTED. à 
BREAK SHARP EOGES: 0.005 TO 0.010 МАХ. M “4 - ` ` 
IDENTIFICATION: SCRIBE DART PART NUMBER "0212-664-XXX" AND BATCH NUMBER ON INSIDE OF CUFF ^ 
USING VIBRATING STYLUS ў 
WEIGHT: 0212-664-141 = 33.6 Ibs (PER IIN-D212-664) 

D212-664-141B = 33.6 Ibs (PER IIN-D212-664) 
PART IS SYMMETRIC ABOUT CENTERLINE. 
RUN CUTTER OFF PART. BLEND OUT EDGE LONGITUDINALY, TRANSITION SHOULD BE SMOOTH. 

10) BEND PROGRESSIVELY WITH A MINIMUM OF 3 PASSES. MAXIMUM TUBE FLATTENING DUE TO BENDING IS 
6% BASED ON O.D. 

11) LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER 051038. 

12) INSTALL D2893-1 SUPPORT USING 0.03“ TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE SURFACE OF 
02893-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURE FOR 12 HOURS AFTER 
INSTALLATION AND PRIOR TO PACKAGING. 2 

13) INSTALL М521920-25 CLAMPS (OR -26) WITH D3595-063-450 RUBBER CUSHIONS ТО SECURE THE D2893-1 
SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE OF CROSSTUBE 
SUPPORT. 

14) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE OUTSIDE 
SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS SCRATCHES, NICKS, OR 
DENTS. DEFECTS UP ТО 0.005" MAY BE BLENDED OUT LONGITUDINALLY. CIRCUMFERENTIAL GRIND 
MARKS ARE UNACCEPTABLE. 

15) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND THAT NUT 
HAS NOT BOTTOMED-OUT AFTER TORQUING. 


GENERAL NOTES: 


SHOP Cc Y 
RETURN ҒО 
ENGINRERING 
UNCONTROLLED COPS 
SUBJECT TO AMENDMENT 
WITHOUT NOTICE 
WORK URDI R_L 


ко SS 255 7— 


272. 


ELEASE 


2009 -10,-7 9 
№ 


REFORMAT/REVISE GENERAL NOTES/PART LIST; RF 09.09.30 
REORGANIZED VIEWS AND REFORMATTED DRAWING 
TO CURRENT STANDARDS; ADD -141B (ZN B4-2, 04-2); 
REMOVED REF & ADD TOLERANCES (ZN B4-3, C6-3, C8-3 
& В6-3); RELOCATED FLAG #6 PER PAR 08-046 (ZN A5-3); 
MOVED TURNING DETAIL & UPDATED TOLERANCE TO 
SHEET 4 М 
REMOVE -851 ABRASION STRIP; ADD MAGNOBOND | ен | 0703.08 | 
6398. CUSHION, REVERSE CLAMPS 225 
РН 


EN ADD HOLES FOR COMPATABILITY WITH BHT/AA 05.02.04 


SKIDTUBES 


[NewissuE — — — — — rr 
оен | # © | DART AEROSPACE LTD 


R HAWKESBURY, ONTARIO, CANADA 
несе | g2 Joram no. REV. 
момен | оновили завој 
JAPPROVED | AD [тте SCALE 
белек —| f tube assy gosia cm ae 
PATE 09.09.30 | аар 
erp rep ао АТ 


Dart Aerospace Ltd 


WORK ORDER CHANGES 
Approval 


PROCEDURE CHANGE Chet eng | Approval 


Prod Mar QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes Мо DQA: Пав: 


Resolution: Disposition: QA: N/C Closed: Date: 


S Corrective Action Section B TM 
Description of NC — - — - Verification | Approval | Approval 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS' Quality Assurance\approved QANCRWO RevE 


(5? 
D2893-1 SUPPORT 
MS21920-25 CLAMP, 2X 
03595- A 
95-063-450 RUBBER CUSHION, 2X 44.00 (-141) 


2PL 
OR 13.75 (-141B) 


D212-664-501 
BENT TUBE 


| 
| 
| 
| 
| 
| 
% 


SYM 
0212-664-141/-1418 | -©7 A2 
ASSEMBLY DETAIL ao / 
ЕЕ Шо © 


Е 3 PELEAS E 


SUPPORT, REF 
2009 -10- 2.9 


APPLY MAGNOBOND 
BETWEEN D2893-1 AND 
CROSSTUBE 


D3595-063-450 
RUBBER CUSHION 
UNDER CLAMP, REF 


EEDI EED] 
MS21920-25 DART AEROSPACE LTD 
CLAMP, REF HAWKESBURY, ONTARIO, CANADA 
4 ORAWING NO. REV. D 
SECTION A-A sd .APPR | ФУ |0212-664-141 SHEET 2ОҒ4 
. | Aa lime SCALE 
1 | -K XTUBE ASS'Y (205/212/412 HI FWD) NTS 


COPYRIGHT © 2000 BY DART AEROSPACE LTO. 


FROM DART 


Dart Aerospace Ltd 


DATE | STEP 


Part No: PAR ft: Fault Category: NCR: Yes Мо DQA: Date: 


WORK ORDER CHANGES 
PROCEDURE CHANGE 


Approval 
Chief Eng / Approval 
Prod Mar QC Inspector 
Resolution: Disposition: QA: N/C Closed: Date: 


WORK ORDER NON-CONFORMANCE (NCR) 


Sotteciive Action SE Verification | Approval | Approval 
Section C Chief Eng QC Inspector 


NOTE: Date & initial all entries 


HMFORMSQuality Assurance\approved QANCRWO RevE 


29.65" (753mm) 
TO END OF R86.0 BEND 
ALONG CENTERLINE 


18.74" (476mm) 
ALONG CENTERLINE 
OF R35.5 BEND 


28.49+0.13 D212-664-141TRN 


14.87“ REF 


(378mm) R35.512.0 


40.005 
д0.386"0.90: à 
HOLE TO BE ALIGNED 
WITHIN 20.001 OF HOLE SS 


ON OTHER SIDE OF CUFF 


| И 
110.06 0.25 


0212-664-501 ј 
А EL РЙ 


BENDING AND DRILLING DETAIL 


M 


HOLE TO BE ALIGNED E 
WITHIN 10.001 OF HOLE | R L E A S E 


«0.005 
0.3860 055 


ON OTHER SIDE OF CUFF 
2PL PER CUFF 


0.450209 


2009 -10- 29 


2.050+0.005 


DART AEROSPACE LTD 
HAWKESBURY, ONTARIO, CANADA 

REV. D 

SHEET 3 OF 4 


SECTION B-B c43 
SCALE 


SCALE 4X 
VIEW C-C: CUFF DETAIL са . 
SS ETAL 1 
COPYRIGHT © 2000 BY DART AEROSPACE LTD 


тиб DOCUMENT I5 PRIVATE AND CONFIDENTIAL ANO I$ SUPPLIED ON THE EXPRESS CONDITION THAT IT IS 
. NOT TOBE USED FOR ANY PURPOSE OR COPIED OR COMMUNICATED TO ANY OTHER PERSON WITHOUT 
WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


Dart ашыш Ltd 


WORK ORDER CHANGES 


Approval A 
roval 
Chief Eng / A ocior 
Prod Mgr p 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: | Disposition: QA: N/C Closed: . Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


бөлесе ае се Б Verification | Approval | Approval 
Section C Chief Eng QC inspector 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


C24 
SEE DETAIL D 


R100.0 TRANSITION 
BETWEEN TAPERED 
SECTIONS 


R100.0 TRANSITION 
BETWEEN TAPERED 
SECTIONS 


5.160+0.030 
- 9.436+0.030 
— 14.866+0.030 
— 19,551+0.030 
— 24.23610.030 
- 28.921+0.030 
- 33.60610.030 
- 40.384+0.030 
- 43.168%0.030 
— 47.168+0.030 


T 
2.448:0.005 
2.498:2 005 
2.54994005 
2.599/0405 
2.071085 
201985 
TAPER UNIFORMLY FROM 


2.701 98$ THROUGH TO 2.772155 
Ге) RUNNING OFF PART 


D212-664-141TRN 
ДМ TURNING DETAIL - 


DETAIL F: 


CUFF TRANSITION c24 
SCALE 10X 


0.375 WALL 
STOCK, REF 


— 63.257 REF 


30* X 0.500 DEEP 
CHAMFER 


2.750 STOCK 
REF 


а 


0.005 30.005 0.005 
2.701 10905 2.750 40005 2772 906 


DETAIL E: 


TAPER RUN-OFF c. 
NOT TO SCALE 


40.005 
2.740 0.000 


-- 5.097+0.030 
--- 5.54810.030 


SEE DETAIL F 
АТА 


DETAIL D: 


CROSSTUBE CUFF pg4 
SCALE 5X 


Jh ott 


RELEASE, 
2009 -10- 29 ЁЎ 


DATE COPYRIGHT © 2000 BY DART AERDSPACE LTD 
09 09 3 743 DOCUMENT (3 PRIVATE AMO CONPDENTIAL ANO (4 SUPPLIED ON THE EXPRESS CONDITION THAT IT i8 
. . NOT TOBE USED FOR ANY PURPOSE OR COPED OR COMMUNICATED ТО ANY OTHER PEREON WITHOUT 
‘WRITTEN PCRWESSIOM FROM DART AEROSPACE LTD. 


Dart Aerospace Ltd | | ^. 


М/О: WORK ORDER CHANGES 
Approval 
DATE | STEP PROCEDURE CHANGE Qty | chereng; | Approval 
Prod Mgr nspector 


Part No: PAR #: Fault Category: NCR: Yes Мо DQA: ) Date: 


| Resolution: 2. Disposition: QA: N/C Closed: . Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


Description of NC Corrective Acton Sello o Verification 


Section A Initial Section C 
Chief Eng 


NOTE: Date & initial all entries 


r 
+ 


H:WFORMS\Quality Assurance\approved QANCRWO RevE* | Be eae » m 


